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(54) IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact imaging 
apparatus provided with a high performance and high 
magnifying power zoom lens system. 

SOLUTION: The imaging apparatus is provided with a zoom 
lens system having a plurality of lens groups for continuously 
optically forming the optical image of an object so as to vary 
power by changing intervals between a plurality of the lens 
group and an imaging device for converting the optical image 
formed by the zoom lens system to electric signals. The zoom 
lens system is provided with a first lens group having negative 
power as a whole and having a reflection surface for bending a 
luminous flux for about 90° and a second lens group arranged 
with a changeable air interval from the first lens group and 
having power in the order from an object side. The first lens 
group is composed of a negative lens element having the 
negative power and the reflection surface in the order from the 
object side. 
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LI, ^9XAt«at5¥«PRii»6«j4Sh8*l l/yX#Gr 1 i, * (BU= 
I*rtUtfcI^=X*x»*oJ|2l/VX*fL24»birtSft5*2l/yX»Gr 2fc 

^^^3 1/^XpGr 3i, »fiI«Cl4UVX$fL4^bi^^5|4WVXS 
G r 4 feftitdiiBlr^itfcA^x*^^^©^ 5 UyXif L5, »ft«|; flB 

«rl«0ltfcE^=^*^Jg«»SP6 l^yX*f L6i>bi)SSn5»5 U V X # G r 5 i , 
i'bilJSni. £ , r©X-AWyXf©l5l/yXiGr5 ?t¥^ 

[ 0 0 4 4 ] 

, mi uisxmc t ltttffii^Lta^^, i2kyx» Gl 2 

STi-ftii5|*|. ML> S3kyXiGr 3 ft K B? * W 

[ 0 0 4 5 ] 

u>x^f^o®o5*, N mv^xjf^-LiwpsiBi, m 2 xm^-L 2 (oyowmm, 
m 3 u > x l 3 <vmm t , m e u > xm* l 6 v&wm t , tn?^**ii«&tu 

[ 0 0 4 6 ] 

#^m^«ioX-Al^X^ft s Il»rtg|J(w^fr3t(D)t«i^BS9 0 o tfrDftff-SSI*® 
!:»oi5!JXiPR|.i^ t ^5 o r © «fc 5 K , ^#;>tcD;>tift£rB&9 0 o iff »> fttf 3 r 

[ 0 0 4 7 ] 

7^/u^x;^v©i:5{c, *tto*^i^^lt5 r t 4 < X-A wyX«|;tin5 

9 *©3fc¥B*«ria»Wfc:Ey!ILfc»-^ # y :? © # ^ ft o * # £ ft , » & g 

JH«ttK:i$l_hL-CV*S. ^cofcfe, a^^»ic^in-5X-AWvX^ouvX^^oft 
[ 0 0 4 8 ] 
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© I *Ht ± <d is ft & t 5 r t # ^ 5 © x* 5 „ sitffi^J; 1 ?^^^^ 
fe^*3-fr5ri:as-e#5fc* % awttatftltsii^-?*, * {ft 36 II © £ * 5 /h 
[ 0 0 4 9 ] 

s jw b © «fc « « , ^lu^xpcr i fcsr ii«a* lv>. mh®#w\zmw z ft 
■f 5 r t a* ft is & 5 . 

[ 0 0 5 0 ] 

SWl«5tiil5f 1 V^XSGr 114, ftO/<7-S:tt5r ii5f*LV\ |g 1 w V 

tit), x — Ai/yx^du>}3^5^'ft^y - k * -f ^ ic * s . -f x y — y 9 ^ ~? 

[0051] 20 

sitsiii, (a) ^gpsit^yx^ & m ) . (b) siswyDXA, (o ^ 

7-, (d) *ffifiitS9 — * o^f ftlrii Ltt iv^s, (a) rtSCSIt 

®^S:iiii-r5r4:^/£5fc«), T'yXASrSiii-SIRoiSIWHIB:, ^«»®Jff#(cj^C 
Tlf ©S^MBi 9 t>»a«UteMIHJ: 9 t> $E V» i& 3£ ® M PR l£ & 5 e r <D * , Sltlo 
#j&£LTrtgBS*f^yX^£$gfflLfc#-g-. ft^ftlc^ffi J:9=^/<^b« 

[ 0 0 5 2 ] 

i^SJ LV\ 30 
[ 0 0 5 3 ] 
NpSl. 5 5 • • • • (1) 
fc L „ 

n p :/ y xj±<omK<Dm$t^. 

[ 0 0 5 4 ] 

< ^tv\ 
[ 0 0 5 5 ] 

[ 0 0 5 6 ] 

NpSl. 7 • • • • (1)' 

bid, 5ltBiIWg«$S:ltliLt7r^^/*Sr^«^ttt iVN„ £ £>tc , # 
SI* ?e «S T tt , 7-yXA©AMIiffi»iiilt^fnt¥ffiffc5^> /<r7-«rJ$oaBT?fc 

[ 0 0 5 7 ] 

^^7tro^W5rPI&90 o JrtiftlfSSIfffi^toi^yXAPRSrtt^llil-CH:, ft 50 
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1 0 0 5 8 ] 

$ K , IS^KIlkyXJfGr 1 »4 , &I lc ^ L T @ t f fc 5 ^ t ^ S t Jg l 

^ v X » g r 1 tttgitii«st*titv>5fefe, ^Ut5i*^^^-^^i;,iit 

$ * * ft n « ft fe -T , fg»*£#Hc*#ftAfi£&VN5rt^ft9#£L<ft^ 0 g 
i u^xmc r i*««»ttiBfc#LTl«ict5rilcJ:9, L°ft 

^ffiJTC^I^^ra^Sifsr i: ^ W fg £ ft 5 M £ LV> 0 
[ 0 0 5 9 ] 

[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

5 * T* ft V^ e 
[ 0 0 6 2 ] 

[ 0 0 6 3 ] 

°-5 < | f l / f 2 | < 5 • • • • ( 2 ) 

fc L , 

f 1 : 3? 1 L-V-XpGr 1 (D ^ ^ gg JR , 

f 2 : m 2 V V X p G r 2 <£> H ^ Sg gg , 

[ 0 0 6 4 ] 

* # (2) f± , tlvyXBGrliHo^y-ttU I 2 ^X»G r 2 

- £ =fir -r 5 « ( m *. tt s mmm i 7bm 5 ) k: *» t , *ii/yx»Gr it»2vy^ 

#Gr 2(Di$LV^l^Kitt?rS^Lt^^5 0 (2) ©TKfcSfcSi:, 35 1 W V 

SttiKM) *s*b<ft9, A#***tttB**«-*-s r fcjtfBJtfcfcS. M ic , (2 
) 0_hpifr®^5i:, » 1 u^X»G r l0>fcj6ffiR#*<ft0i-r5fcft, Jg 1 w V X 
PGr 1 © A © ,< V - £S S3 < ft •> , Sg 1 W> X» G r l©^;/X@<Dif*££S<r£(-ft 
»>* = Mb £ 3AT»«P4L< ft v>. 

[ 0 0 6 5 ] 

[ 0 0 6 6 ] 

15 < I f 1 2 w I / f w < 4.... (3) 

fc tc L , 

f 1 2 w :*M^^SESI«ffi-C-(D^l UVX^Gr 1 £!&2l^X#Gr 2 © -fr fig * £ Eg 
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[ 0 0 6 7 ] 

ft # (3) ft. Si r 1 AS^(D/<!7-Srt L, Jg2WVXig|Gr 2 # A <£> ^< !7 

-^ft5i^ ( m 7L « , 31 JS #1 1 75 H 5 ) »C *5 1* T » *$fi*!,&ggftt«?SiT-«J&l U ^ X 
»Gr 1 i»2 l'^X»Gr 20^)«iAfil:Ht«*#tJ!»5. ft fl= (3) CD _k Pg £• 
i@ ;t 5 £ , 1 V- >- X P G r 1 , Jg 2 >- X P G r 20>-g-j£*&j6miRaSft<ft9-rtfS© 
i: i: fglWVXpGr 1 4 J??2WVXig£Gr 2©-g-J*'<!7— #18 

# E IS K ft 5 o A # (3) © T PR * « *. 5 t , ^ll/VX^Gr 1 , |g 2 W V X p 10 

12 U^XS^G r 2T'^4t5A©IllRii5 ! ^f < ft 9 T ff X *f jE » ffl IS (C ft -5 . 
[ 0 0 6 8 J 

[ 0 0 6 9 ] 

0.4 < | f 1 2 w | / f3 < 1 . 5 • • • • ( 4 ) • 

f 1 2 w : mmM^mm^mXff)^ 1 V X » G r l i$2 W ^ X p G r 2 © Jifc JG& j& ffi 
f 3 : »3 1/VX»G r 3Qfi^EI, 20 
[ 0 0 7 0 ] 

ft ft (4) , SlU^XpGr 1 # £ <D !7 — 5:11, |2 1/yXlfG r 2i^»/<!7 
- £ ^ -T 5 # j& ( 08 *. I* , HJS ft| 1 7b 5 5 ) IC*5VNT, tSl^KitlT'Wf 1 i/yx 
BG r 1 tm 2 ^X»G r 2»^^lIEStl3 I' ^ X»Oj| jfiEB® it I: H t « ft 
ff-Cfc^o ft # (4) <D ±m& m X. Z> t , SlV-^XpGr 1 , 12 1/yXgG I 2 © 
^ij^SI^ffi^KllcK/iSr i5:«!*Lt^5, rofcfe, ft# (4) © _t PR £ >© ;i 

5i> itaitt^a#^«a{c^»ji-5^t»cftt)»*b<ftv^ 0 & tc % ft # (3) atr* 

Mz-Z t . |1 wyXSGr 1, |2WyXiGr 2 O^^I^W^g < >) t f 5 © 
■C , iSl^Effiftitll UVXpGr 1 irfg2 U > X p G r 2 5 A © 1 ft « 30 

£ * * # < *Ut?tiIEA5B»l^£5 0 
[ 0 0 7 1 ] 

2< | f 1 / f w | <4 (5) 
fc tz L , 
f 1 :fgl 

f w : & x<o&'fkm-e<?>M&mm. 

[ 0 0 7 2 ] 

ft fl= 5£ (5) it, 1 W X 1¥ G r l*SftO/<l7 — 12 l/VXiG r 2«!EO/< 

7 - Z>m& 5*1 JStfl 6 75 l£ 9 ) fC *5 ^ T , fgll^vXf^Gr 1 Oit LV^ 40 

J»j&Efi«:«j£L-CVN5 0 ft 5£ (5) 0±PS^jSxS<!r. »1 l^yXSG t 1 W«^SS 

*<t51i:*t*fiiL<4v». * fc , SSl uyX»Gr 1 0*0/<7 < 4 D 
tfSWtSl L-vX^Gr ll:i^t5I/yX^giJ!^^<)S;!l3y/^ hftX-AW 
^X^^I^tir tiSf t*< 45. i5» in ft # * (5) i « g| l v X 

WGr 1 ©l^EI^K 49tr5©t\ M^Kfc^Tfgl 1^ >- X i& G r 1 3§ £ "T 

5ft©i*is^§ < 4otr> •* nmiE^fx o z. t » m m k ft 5 . 

[ 0 0 7 3 ] 

(0^9, ^ % z m & m & m 1~ z t&K m ± x m fa & ft t> ti z ? ?> ^ ^ * ) © * 50 
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-?m&£i%x^z>AK r rH^m e> k * ^ „ *y * «: , ® #r K ± 5 a ^eft^sigjUT 

a @*f^ffli:IBifffP«t©|i-frfc*|c:J:9AJt*«l*ail^4**jB*f.|a*f/N-f 
I 0 0 7 4 J 

I x is m i 

a V x - * , J&MMSr^ifT, II=*#SSKRHt«. r*I»<?^ LttSK t 5 i 

W^iS^^Sr^-r l^^X^^EI (01)159) ft, *frJ&i-SSSlSe!l 1 75£ 9 © UVXfcjjfc 
& *t ^ ix ^ L T v» 5 «, 
[ 0 0 7 5 ] 

yf-!?|Ci3^T, ri (i = l, 2, 3. . . . ) 
te®temfrh%tX.Ximg<Om<D&m*m. (mm) x di (i = ' l' 2, 3 . '. 
■ ) IJf^i^tf iSIO#±ffi« (mm) ^LTfc!!, N i ' ( i = ' 1 

> 2 > 3 ----).vi(i = 1 -2,3....)fj:^#:{|!|^ i f ) |gr^ Ti# g CD 
Jt^^*OdiH(c^i-5ffiJff* (Nd) , T -y^W (vd) JiLtl^ t Sfc, = V* 

£3*8, W) ~^W^^gB««ffi (5 K/P. M) ~**«5^igE*«* (3 3£dfe\ T) ~C © 
"FSWHottt^t. #I^EI«1 (W) , (M) , (T) £*T£f S£XO*£Ef! 

(f, mm) .£. F ^- ^ ^ — (FNO) £• fife © -7* — i: # -frX * i~ „ 

[ 0 0 7 6 ] 

»tf**l-«T©S; (as) fSiJitHoits. ***m<o&*ti?*-fi Stonr 

[ 0 0 7 7 ] 
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Z(h)=r-(r'2-£ •ffi'l/2+(A4'B < 4+A6-H'6+A8*H'8+-) ^(AS) 



10 



£ : 

Ai : #S$®<m&©#l#®&&, 

f = 5.1 - 8.9 - 14.7 
Fno.= 2.16 - 3.04 - 4.10 

wm^m m±M®M] mtftmmn [ry^mv&n 

rl = 17.931 

dl = 1.000 Nl = 1.82302 vl = 36.21 

r2 = 10. 890 

d2 = 3.800 

r3 = oo 20 
d3 = 12.400 N2 = 1.84666 v2 = 23.82 

r4 = oo 

d4 = 1. 500 - 3. 379 - 1. 696 

r5*= -436.249 

d5 = 1.000 N3 = 1.65461 v3 = 46.54 

r6*= 5.978 

d6 = 1.270 30 

r7 = 10. 014 

d7 = 1.656 N4 = 1.84666 1/4 = 23.82 

r8 = 33.402 

d8 = 11. 535 - 4. 725 - 1. 020 

r9 = oo 

d9 = 0. 600 

rl0= 6.649 

dl0= 6.427 N5 = 1.75450 1/5 = 51.57 



40 
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rll=-7.769 



dll= 1.000 N6 = 1.84666 v6 = 23.82 



rl2*= 30.896 

dl2= 2.020 - 8.365 - 14.584 

rl3*= -21. 319 

dl3= 3.778 N7 = 1.52510 v7 = 56.38 

rl4= -5.800 

dl4= 2.804 - 1.390 - 0.560 

rl5=-11.316 

dl5= 0.800 N8 = 1.48749 v8 = 70.44 

rl6= -32.669 

dl6= 0.100 

rl7= oo 

dl7= 2.000 N9 = 1.51680 v2 = 64.20 

rl8= oo 
r5* 

£ = 0.100000001HO1 
A4 = -0.95247363D-05 
A6 = -0.44499878D-05 
A8 = 0.20201509D-06 
A10= 0. 15630434D-08 

r6* 

£ = 0. 10000000IHO1 
A4 = -0.44138182D-03 
A6 = -0. 17905680D-04 
A8 = -0. 12106726D-06 
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A10= 0.25333947D-07 
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rl3* 

e = 0. 10000000D+O1 
A4 = 0. U420046D-02 
A6 = 0. 61304067D-04 
A8 = -0. 24678605D-05 
A10= 0. 38078980D-06 

rl4* 

£ = 0.10000000D+O1 
A4 = -0. 17175253D-02 
A6 = 0. 35415900D-04 
A8 = -0. 51967472D-05 
A10= 0.10804669D-06 

{$)fiM2» 
f = 5.1 - 8.9 - 14.7 
Fno.= 2.16 - 2.97 - 4.10 

rl* = 77.048 

dl = 1.000 

r2 = 10.412 

d2 = 3.701 

r3 = oo 

d3 = 12.400 

r4 = oo 

d4 = 0.200 

r5 = 12.063 



UMWOld)] Cry«<vd)] 
Nl = 1. 66602 v 1 = 30. 12 

N2 = 1. 84666 v 2 = 23. 82 



(16) 



d5 = L645 N3 = 1. 84898 v3 = 33.15 
r6 = 22. 797 

d6 = 2.045 - 5.298 - 3.490 



r7*= 74. 513 
r8*= 6.297 
r9 = 7.766 
rlO= 10.311 
rll= 00 
rl2= 6.616 
rl3= -10.215 
rl4*= 18.124 
rl5*=-23.464 
rl6 =-6.333 
rl7 = 14.316 
rl8= 10.360 
rl9= 00 



d7 = 1.000 N4 = 1.52510 v4 = 56.38 
d8 = 1. 041 

d9 = 1.464 N5 = 1.79850 v5 = 22.6 
dl0= 13.841 - 5.438 - 1.000 
dll= 0.600 

dl2= 5.892 N6 = 1.75450 v6 = 51.57 

dl3= 1.000 N7 = 1.84666 v7 = 23.82 

dl4= 2.079 - 8.055 - 15.451 

dl5= 3.400 N8 = 1.52510 v8 = 56.82 

dl6= 2.476 - 1.650 - 0.500 

dl7= 1.000 N9 = 1.84833 v9 = 29.89 

dl8= 0.907 

dl9= 2.000 N10= 1.51680 vl0= 64.20 



r20= oo 



rl* 

e = 0. 10000000E-KJ1 
A4 = 0. 63638407E-04 
A6 = -0.36516691E-06 
A8 = 0. 15861666E-08 

r7* 

e = 0.10000000E-KJ1 
A4= -0. 63173747E-03 
A6= 0.42880271E-04 
A8 = -0. 13655536E-05 
A10= 0. 17341485E-07 

r8* 

e = 0.10000000E-KJ1 
A4 = -0.78352207E-03 
A6 = 0.45124782E-04 
A8 = -0.17639048E-05 
A10= 0.22553499E-07 

rl5* 

e = 0. 10000000E+O1 
A4 = 0.10864595E-02 
A6 = 0.63616957E-04 
A8 = -0.36734216E-05 
A10= 0.41688467E-06 
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rl6* 

e = 0. 10000000E-KJ1 
A4 = -0. 14356439E-02 
A6 = 0.25426605B-04 
A8 = -0. 32121190E-05 
A10= 0. 95302924E-07 

mm 3)> 

f = 4.5 - 7.9 - 12.9 
Fno.= 2.1 - 2.8 - 3.7 

UWKMH [HUiffiMlfi] [JBJf^(Nd)] LTy^mvtil 
rl = 4101. 218 

dl = 0. 700 Nl = 1. 78589 v 1 = 44. 20 



r2 = 19. 552 
r3 = oo 

r4 = oo 
r5*= 56. 521 
r6*= 4.357 
r7 = 7. 895 
r8 = 21. 921 
r9 = oo 
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30 



d2 = 0.900 

d3 = 8.000 N2 = 1.84666 v2 = 23.82 
d4 = 1.000 - 3.596 - 1.000 

d5 = 0.800 N3 = 1.57501 v3 = 41.49 
d6 = 1.021 

d7 = 1.6000 N4 = 1.84666 v4 = 23.82 

d8 = 10. 752 - 3. 530 - 0. 969 40 



d 9 = 0.650 
rl0=5.274 
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rll=-9.977 
rl2=-9.977 
rl3*=15.094 
rl4*=-25.000 
rl5*= -5.767 



dlO= 4.755 N5 = 1.75450 v5 = 51.57 

dll= 0.010 N6 = 1.51400 v6 = 42.83 

dl2= 0.800 N7 = 1.84666 v7 = 23.82 
dl3= 2.179 - 7.261 - 12.815 

dl4= 3.200 N8 = 1.52510 v8 = 56.38 



rl7= 6.767 
rl8= oo 
rl9= oo 



dl6= 0.983 N9 = 1.70055 v9 = 30.11 
dl7= 0.948 

dl8= 1.500 N10= 1.51680 v 10= 64.20 



10 



dl5= 1.453 - 0.996 - 0.600 
rl6= 10. 099 20 



30 



r5* 

e = 0. 10000000E-KJ1 
A4 = -0.44053024E-03 
A6 = -0.45582866E-04 
A8 = 0. 56807258B-05 

A10= -0. 21748168E-06 40 



r6* 

£ = 0.10000000E+01 
A4 = -0. 19077667B-02 
A6 = -0.45431102E-04 
A8 = -0. 17609821B-05 
A10= -0. 26911785E-08 

rl3* 

e = O.1OO0000OE+O1 
A4 = 0. 242S6912E-02 
A6 = 0. 13113475E-03 
A8 = -0. 19935678E-05 
A10= 0. 20427432E-05 

rl4* 

e = 0. 10000000E-K)1 
A4 = -0. 76241384E-03 
A6 = -0.45684352E-04 
A8 = 0. 74367662E-05 
A10= 0. 17395830E-06 

rlS* 

e = 0. 10000000B-KJ1 
A4 = 0.16617833E-02 
A6 = -0. 97370809E-04 
A8 = 0. 83998804E-05 
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30 



«HSS#I4» 
f = 4.5 - 7.6 - 12.9 



40 
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Fno.= 2.1-2.8-2. 

m**m m±m®M] immmm)i iry^mv&i 



rl = -25.000 
r2 =-115.843 
r3 = 00 
r4 = 00 

r5*= 21.359 
r6*= 5.824 
r7 = 14.337 
r8 = 52.503 
r9 = 00 



rll= -36.914 
rl2= 4. 598 
rl3= 181.628 
rl3= 181.628 



dll= 0.100 

dl2= 3.800 N6 = 1.48749 v6 = 70.44 
dl3= 0.010 N7 = 1.51400 v7 = 42.83 



10 



dl = 0. 800 Nl = 1. 63980 v 1 = 34. 55 
d2 = 0.100 

d3 = 9.200 N2 = 1.84666 v2 = 23.82 

d4 = 1.000 - 4.551 - 2.772 

d5 = 0.800 N3 = 1.83400 v3 = 37.15 

d6 = 3.352 20 
d7 = 1.500 N4 = 1.84666 v4 = 23.82 
d8 = 12.765 - 4.785 - 0.910 



d9 = 0.700 

rl0= 12.888 . ™ 

dl0= 2.200 N5 = 1.75450 v5 = 51.57 



40 
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6 1/8 = 23.82 



10 



20 



dl4 = 1.000 N8 = 1.84666 1/8 = 23.82 
rl5*= 3. 955 

dl5= 1. 500 - 6. 298 - 12. 506 

rl6* = 10. 062 

dl6= 2.000 N9 = 1. 48749 v9 = 70.44 

rl7*=-8. 840 

dl7= 1.472 - 1.104 - 0.600 

rl8= oo 

dl8= 1.700 N10= 1.51680 vl0= 64.20 

rl9= oo 
r5* 

£ = 0. 10000000E+01 
A4 = 0. 28920160E-03 
A6 = -0. 24770223E-04 
A8 = 0. 40226114E-06 

r6* 

£ = 0. 10000000E+01 
A4 = -0. 28416506E-03 
A6 = -0. 39127534E-04 
A8 = 0.10049102B-06 

rl5* 

£ = 0. 10000000E+01 

A4 = 0. 22971891E-02 

A6 = 0. 61362182E-04 40 

A8 = 0. 38054044E-04 



30 
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rl6* 

e = 0. 10000000E-KJ1 
A4 = 0. 29657551E-02 
A6 = -0. 32988137E-03 
A8 = 0.18146796E-04 
rl7* 

e = 0.10000000E-K)1 
A4 = 0.65616586E-02 
A6 = -0.68518707E-03 
A8 = 0.33543925B-04 

mfom 5 » 

f = 4. 5 - 7. 9 - 12. 9 
Fno. = 2. 1 - 2. 89 - 3. 8 

mm*mi imtmrnm umHnei 



rl = 16.688 
r2 = 7.343 
r3 = oo 
r4 = oo 

r5*=164.473 
r6*= 4.995 
r7 =10.132 



dl = 0.800 
d2 = 2.500 
d3 = 8.400 



Nl = 1. 54072 
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[Ty^&Cvd)] 
vl = 47.22 



N2 = 1. 84666 v 2 = 23. 82 



d4 = 1.500 - 2.971 - 1.500 

d5 = 0. 800 N3 = 1. 62004 v 3 = 36. 26 

d6 = 1.353 
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d7 = 2.267 M = 1.85666 vA = 23.82 
r8 = 69. 912 

d8 = 11.101 - 4.724 - 0.862 
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66 i/4 = 23.82 



r9 = oo 
rlO= 5.681 
rll= -10.007 
rl2 =-10.007 
rl3*= 13.518 
rl4*= 72.616 
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d9 = 0.650 

dl0= 5.504 N5 = 1.75450 v5 = 51.57 

dll= 0.010 N6 = 1.51400 1/6 = 42.83 
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dl3= 1.987 - 8.774 - 14.499 
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A4 = -0. 74920S77B-03 
A6 = -0.44003627B-04 
A8 = -0.46232075E-05 
A10= 0.52351697E-06 
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£ = 0. 10000000E+01 
A4 = 0. 27419718B-03 
A6 = -0. 15545535E-03 
A8 = 0. 68734468B-05 
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A10= -0.21232398E-09 

r6* 

e = 0.10000000E-KJ1 
A4 = -0.78520204E-03 
A6 = -0.18852025E-04 

A8 = -0.22264586E-06 so 
A10= 0.62844746E-08 



iO* (28) 

rl3* 

£ = 0.10000000E-KJ1 
A4 = 0. 12126439E-02 
A6 = 0. 68930495E-04 
A8 = -0. 29394404E-05 
A10= 0.46789735E-06 
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f = 5.8 - 11.6 - 16.7 
Fno. = 3. 60 - 3. 60 - 3. 66 
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rl* =-11.725 

dl = 1.200 

r2* = 13.872 

d2 = 1.410 

r3 = oo 
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d6 = 0.600 
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r8* = 18.236 
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dlO 

rll = -13.184 
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' 2.334 N5 = 1.49310 v5 = 83.58 

3.125 - 7.669 - 17.177 

0.800 N6 = 1.84666 v6 - 23.82 
' 0.175 

■■ 2.272 N7 = 1.50467 v7 = 59.44 
' 1.665 

2.000 N8 = 1.51680 v8 = 64.20 
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A10= 0.82447E-09 ** 
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A4 = 0.12088E-03 
A6 = 0.37656E-05 
A8 = 0.23199B-06 
A10= -0. 73492E-08 
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A4 = 0.53711E-03 
A6 = 0.22090E-04 
A8 = -0.48503E-05 
A10= 0.21033E-06 
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£ = 0.10000E-K)1 
A4 = 0.14617E-02 
A6 = 0.84785E-04 
A8 = -0. 97230E-05 
A10= 0.62378E-06 



rlS* 

£ = O.IOOOOE+Ol 
A4 = 0. 11315E-02 
A6 = -0.58783E-04 
A8 = 0.63291E-05 
A10= -0.18581E-06 
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f = 6.0 - 12.0 - 17.3 
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r2* = 8.054 
r3 = oo 
r4 = oo 



dl = 1.200 Nl = 1.49310 vl = 83.58 
d2 = 2.476 

d3 = 9.000 N2 = 1.84666 v2 = 23.82 



r6 = 17.430 
r7 = oo 
r8* = 93.830 
r9* = 12.440 
rl0 = 22.538 
rll = -15.873 
rl2 = -11. 841 
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d4 = 21.244 - 4.060 - 0.600 
r5 = 6.766 20 
d5 = 2. 652 N3 = 1. 79719 v 3 = 45. 34 



d6 = 1.000 
d7 = 0.686 

d8 = 0.800 N4 = 1.84666 v4 = 23.82 3° 
d9 = 3. 714 - 12. 381 - 9. 898 

dlO = 2.473 N5 = 1.49310 1/5 = 83.58 
dll = 1.500 - 9.644 - 21.642 

dl2 = 0.800 N6 = 1.84666 v6 = 23.82 
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rl3 = -27.408 

dl3 

rl4 = 16.037 

dl4 

rl5* = -57.477 

dl5 

rl6 = oo 

dl6 

rl7 = oo 
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e = 0.10000B+01 
A4 = -0. 24017E-05 
A6 = 0. 29455B-05 
A8 = -0. 30412E-07 
A10= 0.12502B-10 

r2* 

£ = 0.10000B+01 
A4 = -0.18797E-03 
A6 = -0. 38877B-05 
A8 = 0.34374E-06 
A10= -0.63589E-08 

r8* 

£ = 0.10000B+01 

A4 = 0. 58124E-03 

A6 = 0.33012E-04 
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0.100 

2.349 N7 = 1.72904 v7 = 52.47 
6.683 - 7.055 - 1.000 
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2.000 N8 = 1.51680 1/8 = 64.20 
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A8 = -0.45331E-05 w 
A10= 0.17297E-06 

r9* 

e = 0.10000E+01 
A4 = 0. 13667E-02 

A6 = 0.79666E-04 io 
A8 = -0. 97230E-05 
A10= -0. 77035E-05 

rl5* 

e = 0.10000E+01 
A4 = 0. 63869E-04 

A6 = -0. 71764E-04 20 
A8 = 0. 36999E-05 
A10= -0. 66315E-06 

f = 5.8 - 11.6 - 16.7 
Fno. = 3. 60 - 3. 60 - 3. 60 
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rl* =-14.542 



1.200 



Nl = 1.49310 



vl = 83.58 



r2* = 12.397 



1.494 



r3 = 



00 



7.000 



N2 = 1. 84666 



1/2 = 23.82 



r4 = 00 
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r5* = 7.238 ™ 
d5 = 2.651 N3 = 1.71300 v3 = 53.93 

r6 = 48. 781 

d6 = 0. 677 

r7 = oo 

d7 = 0. 600 - 0. 931 - 1. 000 

r8* = 25.723 

d8 = 0.805 N4 = 1.84666 v4 = 23.82 

r9* = 10.714 

d9 = 6.475 - 16.205 - 14.774 

rlO = 42.281 

dlO = 2.322 N5 = 1.49310 v5 = 83.58 

rll = -13. 537 

dll = 4.243 - 7.651 - 16.983 

rl2 = 19.872 

dl2 = 0.800 N6 = 1.84666 v6 = 23.82 

rl3 = 8.858 

dl3 = 0.100 

rl4 = 6. 329 

dl4 = 2.301 N7 = 1.48749 v7 = 70.44 

rl5* = 16. 784 

dl5 = 0. 996 

rl6 = oo 

dl6 = 2.000 N8 = 1.51680 v2 = 64.20 

rl7 = oo 
rl* 

£ = 0.10000E+01 
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A4 = 0. 31440B-03 
A6 = 0.40741E-05 
A8 = -0. 13254E-06 
A10= 0.88372E-09 

r2* 

£ = 0.10000E-KJ1 
A4 = -0. 14549B-03 
A6 = 0. 90366E-05 
A8 = 0. 23593E-06 
A10= -0.68590E-08 

r8* 

e = 0.10000E+O1 
A4 = 0. 60518E-03 
A6 = 0.22274E-04 
A8 = -0. 54357E-05 
A10= 0.24817E-06 

r9* 

e = 0.10000E+01 
A4 = 0.13444E-02 
A6 = 0.68972E-04 
A8 = -0. 94129E-05 
A10= -0. 53475E-06 

rl5* 

e = 0.10000E+01 
A4 = 0. 12639E-02 

A6 = -0.11077E-04 
A8 = 0.48956E-05 
A10= -0.16001E-06 
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